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GEORGIA INSTITUTE OF TECHNOLOGY 
OFFICE OF CONTRACT ADMINISTRATION 
SPONSORED PROJECT TERMINATION 
Date:  March 14, 1978 
Project Title: 	Landsat Statewide Data Processing Effort 
Project No: A-1956 
ti 
	
Project Director 	Mr. N. L. Faust 
Sponsor: Georgia Departments 
Atlanta, Ga. 
Effective Termination Date: 
Clearance of Accounting Charges:  N/A — Fixed Price Agreement 
Grant/Contract Closeout Actions Remaining: 
X Final Invoice airataXtYgnadatOLTs 
Final Fiscal Report 
Final Report of Inventions 
of Natural Resources and Administrative Services, 
2/7C/78(Dara Delivery Completed) 
PROGRESS REPORT 
ON 
RESEARCH PROJECT A-1956 
DATE: 	 9/20/77 
SPONSORS: 	 Georgia Department of Natural Resources 
and Department of Administrative Services 
AGREEMENT PERIOD: 	 2/18/77 to 10/15/77 
TYPE AGREEMENT: 	 Fixed price research agreement and three 
amendments dated 6/23/77; Total amount is $76,000 
SIGNATURE DATE OF CONTRACT: June 23, 1977 
Article 5 of Research Project A-1956 specifies that at the end of 
each calendar month during the term of the project the (Georgia Tech Research) 
Institute agrees to render to the second party (The Georgia Department of 
Natural Resources) a brief, condensed, written report of its findings and 
progress, which shall contain specific information on the number of satellite 
scenes classified and their location, the status of statistical summaries of 
such scenes or sub-divisions therein, and estimations of final completion 
dates for said products. This progress report serves as a combined report 
for project activities from February 18, 1977 to the present, in fulfillment 
of Article 5 of the project agreement. 
SECTION I: 	GROUND TRUTH ACTIVITIES  
During the period of May 17 through the month of August the training 
samples required to process the Landsat data were input to the ERDAS system 
at Georgia Tech EES by field personnel. It was originally anticipated that 
ground truth activities would be completed before the end of June, however, 
a delay in receiving the Landsat data tapes caused a scheduling delay 
for field personnel to input their samples. Upon completion of sample 
input, the various training samples have been aggregated by type for 
each Landsat scene, and histograms and elipses have been plotted. Such 
analysis has resulted in the list of categories attached as Figure 1, which 
will form the basis of a final classification scheme for each scene. 
Previous to sample input, extensive software development was implemented 
to ensure adequate processing flexibility and user interaction. 
SECTION II: CLASSIFICATION  
Using the statistical analyses (histograms and elipses) available, 
several test classifications have been performed on the Landsat scene 
designated "GEORGIA-3", or Northeast Georgia. A test classification is 
run on the NOVA mini-computer (ERDAS system) before it is finally dumped 
to the large computer, the CYBER 74. The advantage of performing a test 
classification is that it enables a visual inspection of partial areas 
that have been classified using a given set of categories and training 
samples, without incurring the high computer charges for CPU time, etc. 
on the CYBER. Errors or misclassification can be detected and adjusted 
using this approach. The results of test classifications performed so 
far indicate some misclassification occuring between low density urban 
and pasture/fields in the test areas encompassing the city of Gainesville, 
and in Madison County. The nature of this error has been traced to the 
particular low density urban sample used and efforts are now underway to 
correct the problem. It is now estimated that a successful test classifi-
cation can be completed for "Georgia-3" by Friday, September 23, and that 
a final classification on the CYBER 74 will be completed by Monday, 
September 26. It must be understood that the category of "Low Density 
Urban" is in fact a land use category, being a combination of land cover 
types such as roofs, grass, trees, driveways, etc., and therefore in any 
case will produce some level, however, small, of misclassification. 
THE TEST CLASSIFICATION SCHEME USED FOR GA-3 INCLUDES THE FOLLOWING CATEGORIES: 
1. Softwood Dominant (Pine) Forest 
2. Hi-Density Urban 
3. Landfill (Bare Earth) 
4. Hardwood Dominant Forest 
5. Pasture 
6. Low Density Urban 
7. Mixed Forest 
8. Water (Muddy) 
9. Water (Partially Sediment-Laden) 
10. Water (Clear/Deep) 
11. Surface Mine (Granite Quarry) 
12. Crops (Bare Earth in February or Winter Wheat/Rye) 
13. Lowland Hardwoods (River Birch - Sycamore) 
It is not anticipated that subsequent scenes will require the same 
level of effort since most of the other scenes (notably Ga. 1, 2, 5, & 8) 
have significantly greater numbers of samples to choose from versus 
"Ga.-3". Nonetheless, a test classification has proven a worthwhile technique, 
and this approach will be followed for subsequent scenes. The schedule for 
classification calls for the scenes to be processed beginning with Ga-3, then 
sequentially Ga-1 - 15. Where feasible and possible, signature extension 
will be used to shorten time required for classification scheme verifica-
tion. As soon as each scene is processed on the CYBER 74, the classified 
tape will be put on the ERDAS system and statistics for the water quality 
management units (W.Q.M.U.) will be extracted, summarized, and sent to the 
Department of Natural Resources. It is estimated at this time that the 
entire product for the Environmental Protection Division of DNR (W.Q.M.U. 
Statistics) will be completed by November 15, for 198 W.Q.M.U.'s. 
A list of product references is attached as Figure 2. At this time, 
it is estimated that products B2 - B6 can be completed on or near the due 
date of October 15. Products B7 and B8 are estimated to be completed by 
November 15. Products B9 and B10 are estimated to be completed by December 
15, barring any unforeseen problems such as hardware failure. Processing 
on the product called for in Amendment number 2 to the original agreement 
(i.e. an additional classified Landsat scene using a Landsat tape from an 
overpass between May - August 1977) can be initiated as soon as a deter-
mination is made by DNR on the date of the Landsat tape to be used and the 
geographical area encompassed. 
A-1956 LANDSAT CLASSIFICATION SCHEME 
LEVEL 1  
 
LEVEL 2  
CLASS 
NUMBER LEVEL 3 	 ACRONYM  
       
       
1 Oak Dominant 	 = NFHOD 
2 Oak-Hickory Dominant 	= NFHOH 
3 River Birch-Sycamore = NFHBS 
4 
	
" (Wet) = NFHBS W 
5 Tulip Poplar-Beech 	= NFHTP 
6 
	
" (Wet) = NFHTP W 
Forest - Northern Section 
	
Hardwood Dominants 
Mixed Hardwood/ 7 Oak-Shortleaf Pine = NFMOS 
Softwood 8 Oak-Hickory-Pine = NFMOH 
9 Oak-Loblolly Pine = NFHOL 
10 Pine-Mixed Hardwoods = NFMPM 
Softwood Dominants 11 Shortleaf Pine Dominant = NFSSP 
12 Virginia Pine Dominant = NFSVP 
13 Loblolly Pine Dominant = NFSLP 
14 Slash Pine Dominant = NFSSL 
Forest - Southern Section Hardwood Dominants 15 Scrub Oaks 	 = SFHSO 
16 Live Oak Dominant 	= SFHLO 
17 Tulip Poplar-Oak = SFHPO 
18 Tupelo-Mixed Hardwoods 	= SFHTM 
19 Tupelo-Mixed Hardwoods 
(Wet) 	 = SFHTM W 
20 Tupelo-Swamps 	 = SFHTS 
Mixed Hardwood/ 21 Loblolly Pine-Mixed 
Softwood Hardwoods 	 =- . FMLM 
22 Slash Pine-Cabbage Palm = SFMSC 
23 Slash Pine-Swamp Tupelo = SFMST 
24 Tupelo-Cypress 	 = SFMTC 
25_ Oak-Pine 	 = SFMOC 
Softwood Dominants 26 Loblolly Pine Dominant 	= SFSLD 
27 Slash Pine Dominant 	= SFSSD 
28 Longleaf Pine 	 = SFSLP 
29 Cypress Dominant 	= SFSCD 
30 Pond Pine 	 = SFSPD 
Forest Monoculture 31 Loblolly Pine 	 = FMLP / 
32 Slash Pine 	 = FMSP/ 
Native Grasses and Shrubs Northern Native 33 Northern Native Grasses = NNGRA 
Grasses/Shrubs 34 Northern Deciduous 
Shrubs 	 = NDSHR 
FIGURE 1. 





NUMBER 	LEVEL 3 ACRONYM 
Native Grasses and Shrubs Southern Native 35 	Spartina = SNGSP 
Grasses/Shrubs 36 Juncus = SNGJU 
37 	Brackish Marsh = SNGBM 
38 Mixed Shrub Marsh = SNGMS 
39 	Okefenokee Prairie Grass = SNGOK 
40 Wild Rice = SNGWR 
41 	Cutgrass = SNGCU 
42 Southern Evergreen 
Shrubs = SESHR 























Urban 46 	High Density Urban 
(Less than 10% 
vegetative cover) = HDURB 
47 	Low Density Urban 
(Greater than 10% 
vegetative cover 
. but less than 35% 
vegetative cover 	= LDURB 
Exposed Earth 48 	Landfills 	 = SLFIL 
49 Quarries/Surface Mines = MINES 
50 	Eroded, Non-vegetated 
Land 	 = EARTH 
51 	Spoil Areas 	 = SPOIL 
52 Beaches and Sandbars 	= SANDB 
53 Mudflats 	 = MUDFL 
LEVEL 1 	 LEVEL 2 
CLASS 



















Statistics on the land cower A ca7a ,_:ter  
categories within the listing the acreage 
Fort Kenning area, aggre;ated and percent of ace.- 
by sub-area management regions of each land cove -7- 
 as defined by the boundaries category within eaeo 
described in Product A.5 of sub-area management 
Section III of this Addendum. region 
A land cover nap(s) at the 	A black and white 
scale of approx. 1"=1 mile, 722_using the 
showing each of the 159 	electrostatic prinfe: 
counties in Georgia, as techni e. 
defined by boundaries des- 
cribed in Product A.2, etc. 
Statistics on the land cover 
categories, by county, 
for each of the 159 counties 
in Georgia as defined by 
Product A.2. 
A eo=ater crintout 
listing toe acreage 
and percent of acres 
of each land cover 
category within Each 
of 152 counties 
FRIAR/ED BY 
9 - 1 5- 7 7 	 B.1 Statewide land cover 
statistics, aggregated 1'7 
Water Quality ;danagemont 
Unit (1:,111111), as defined by 
Wi-,, 1dU boundaries described 
in product A.1 of Section 
III of this Addendum. 
A -- - o-'er nr1ntouf 
listing the acreage 
and percent of acres 
of each land cover 
category within a 
1Q11U 
10-15-77 	 B.2 	 A land cover map, at the 	A black and white 
scale of approx. 1"=1 mile, 7= using the 
of the Coosa Valley Area 	electrostatic printer 
Planning and Development technique 
Commission region as defined 
by.boundaries described in 
product A.2 of Section III . 
of this Addendum: 
	
10-15-77 	 3.3 	 Statistics on the land 
cover categories within the 
Coosa Valley A.P.D.C., by 
county, as defined by 
boundaries described in 
product A.2 of Section III 
of this Addendum. 
10-15-77 	 B.4 	 A land cover nap, at the 
scale of approximately 
1"=4000' of the North 
Georgia Area Planning and 
Development Commission 
region as defined by 
boundaries described in 
product A.2 of Section III 
of this Addendum. 
10-15-77 
8.5 	 Statistics on the land 
cover categories within 
the NG',PDG, by county, 
as defined by boundaries 
described in Product A.2 
of Section III of this 
Addendum. 
A  co2outerLiit 
listing the acreage 
and percent of 
acres of each land 
cover category within 
each county of CVAFDC 




A computer eri-'nut • 
listing the acreage 
and percent of acres 
of each land cover 
category within each 
county of NGAPDC 
10-15-77 	 8.6 	 Statistics on fhe land 
cover categories within 
the NGAPDC, aggregated 
by the 106 census sub-
areas, as defined by 
boundaries described in 
Product A.3 of Section III 
of this Addendum. 




A computer printout 
listing toe acreage 
and percent of acres 
of each land cover 
category a , aaregated b 
the 106 census sub-
areas 
Format shall be 8 
color copies. 
A land cover 71p, at the 
scale of approx. 1:50,0G2 
of the Fort Benning area as 
defined by the boundaries 
described in Product A.4 
of Section - III of this 
Addendum. 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
ELECTROMAGNETICS LABORATORY 
	
March 15, 1978 
TRANSMITTAL  
TO: 	 Mrs. Williams, Procurement Officer, Fort Benning, Ga. 
FROM: 	Lawrie Jordan LOOR 
ENCLOSURE: 	Landsat land cover statistics for Fort Benning 
Management Areas. (Research Project A-1956) 
REMARKS: 	The color negatives which will be used to produce color 
maps corresponding to these management areas are now 
being produced. If you have any questions, do not 
hesitate to call me at (404) 894-3357. 
/dgw 
An Equal Employment/Education Opportunity Institution 
MANAGEMENT AREA "I" 
1 HARDWOOD FOREST(UPLA 10254.8 ACRES 39.320 PERCENT 
2 HARDWOOD FOREST(LOWL 1288.8 ACRES 4.950 PERCENT 
3 MIXED FOREST 5136.3 ACRES 19.700 PERCENT 
4 SOFTWOOD FOREST 3695.2 ACRES 14.170 PERCENT 
5 PASTURE/NATIVE GRASS 2743.3 ACRES 10.520 PERCENT 
6 EXPOSED EARTH 1891.5 ACRES 7.250 PERCENT 
7 URBAN(IMPERV) 720.6 ACRES 2.770 PERCENT 
8 WATER 344.7 ACRES 1.33A PERCENT 
TOTAL 26075.3 ACRES 
MANAGEMENT AREA "A" 
1 HARDWOOD FOREST(UPLA 4954.0 ACRES 28.510 PERCENT 
2 HARDWOOD FOREST(LOWL 562.7 ACRES 3.220 PERCENT 
3 MIXED FOREST 3850.9 ACRES 22.180 PERCENT 
4 SOFTWOOD FOREST 2291.8 ACRES 13.200 PERCENT 
5 PASTURE/NATIVE GRASS 2247.4 ACRES 12.950 PERCENT 
6 EXPOSED EARTH 1790.3 ACRES 10.320 PERCENT 
7 URBAN(IMPERV) 1472.3 ACRES 8.490 PERCENT 
8 WATER 186.8 ACRES 1.080 PERCENT 
TOTAL 17356.1 ACRES 
MANAGEMENT AREA "S" 
1 HARDWOOD FOREST(UPLA 6228.3 ACRES 34.440 PERCENT 
2 HARDWOOD FOREST(LOWL 262.4 ACRES 1.450 PERCENT 
3 MIXED FOREST 4349.0 ACRES 24.060 PERCENT 
4 SOFTWOOD FOREST 3568.4 ACRES 19.750 PERCENT 
5 PASTURE/NATIVE GRASS 1608.0 ACRES 8.890 PERCENT 
6 EXPOSED EARTH 1306.6 ACRES 7.230 PERCENT 
7 URBAN(IMPERV) 513.8 ACRES 2.840 PERCENT 
8 WATER 56.7 ACRES 0.320 PERCENT 
TOTAL 17893.2 ACRES 
MANAGEMENT AREA "0" 
1 HARDWOOD FOREST(UPLA 9057.2 ACRES 37.330 PERCENT 
2 HARDWOOD FOREST(LOWL 494.8 ACRES 2.020 PERCENT 
3 MIXED FOREST 7725.1 ACRES 31.840 PERCENT 
4 SOFTWOOD FOREST 4478.0 ACRES 18.450 PERCENT 
5 PASTURE/NATIVE GRASS 1434.5 ACRES 5.890 PERCENT 
6 EXPOSED EARTH 938.5 ACRES 3.870 PERCENT 
7 URBAN(IMPERV) 126.8 ACRES 0.520 PERCENT 
8 WATER 8.9 ACRES 0.040 PERCENT 
TOTAL 24263.8 ACRES 
MANAGEMENT AREA "K" 
1 HARDWOOD FOREST(UPLA 11424.7 ACRES 37.310 PERCENT 
2 HARDWOOD FOREST(LOWL 941.9 ACRES 3.090 PERCENT 
3 MIXED FOREST 7706.1 ACRES 25.170 PERCENT 
4 SOFTWOOD FOREST 4860.6 ACRES 15.870 PERCENT 
5 PASTURE/NATIVE GRASS 2301.8 ACRES 7.510 PERCENT 
6 EXPOSED EARTH 2761.1 ACRES 9.000 PERCENT 
7 URBAN(IMPERV) 570.5 ACRES 1.860 PERCENT 
8 WATER 42.3 ACRES 0.130 PERCENT 
TOTAL 30608.9 ACRES 
MANAGEMENT AREA "D" 
1 HARDWOOD FOREST(UPLA 7929.7 ACRES 33.960 PERCENT 
2 HARDWOOD FOREST(LOWL 268.0 ACRES 1.140 PERCENT 
3 MIXED FOREST 6405.1 ACRES 27.430 PERCENT 
4 SOFTWOOD FOREST 5754.6 ACRES 24.640 PERCENT 
5 PASTURE/NATIVE GRASS 1598.0 ACRES 6.840 PERCENT 
6 EXPOSED EARTH 1291.0 ACRES 5.520 PERCENT 
7 URBAN(IMPERV) 86.7 ACRES 0.370 PERCENT 
8 WATER 16.7 ACRES 0.070 PERCENT 
TOTAL 23349.8 ACRES 
MANAGEMENT AREA "C" 
1 HARDWOOD FOREST(UPLA 4739.4 ACRES 31.090 PERCENT 
2 HARDWOOD FOREST(LOWL 399.2 ACRES 2.620 PERCENT 
3 MIXED FOREST 4673.7 ACRES 30.660 PERCENT 
4 SOFTWOOD FOREST 3893.1 ACRES 25.530 PERCENT 
5 PASTURE/NATIVE GRASS 820.7 ACRES 5.380 PERCENT 
6 EXPOSED EARTH 497.1 ACRES 3.260 PERCENT 
7 URBAN(IMPERV) 147.9 ACRES 0.970 PERCENT 
8 WATER 74.5 ACRES 0.490 PERCENT 
TOTAL 15245.5 ACRES 
MANAGEMENT AREA "ALA" 
1 HARDWOOD FOREST(UPLA 1442.3 ACRES 10.670 PERCENT 
2 HARDWOOD FOREST(LOWL 1496.8 ACRES 11.080 PERCENT 
3 MIXED FOREST 2434.2 ACRES 18.010 PERCENT 
4 SOFTWOOD FOREST 1977.1 ACRES 14.620 PERCENT 
5 PASTURE/NATIVE GRASS 2907.9 ACRES 21.520 PERCENT 
6 EXPOSED EARTH 866.3 ACRES 6.400 PERCENT 
7 URBAN(IMPERV) 1364.4 ACRES 10.100 PERCENT 
8 WATER 1024.2 ACRES 7.570 PERCENT 
TOTAL 13513.0 ACRES 
MANAGEMENT AREA "B" 
1 HARDWOOD FOREST(UPLA 3032.4 ACRES 18.680 PERCENT 
2 HARDWOOD FOREST(LOWL 457.0 ACRES 2.810 PERCENT 
3 MIXED FOREST 4962.9 ACRES 30.570 PERCENT 
4 SOFTWOOD FOREST 4284.5 ACRES 26.400 PERCENT 
5 PASTURE/NATIVE GRASS 1807.0 ACRES 11.130 PERCENT 
6 EXPOSED EARTH 650.5 ACRES 3.980 PERCENT 
7 URBAN(IMPERV) 884.0 ACRES 5.450 PERCENT 
8 WATER 155.7 ACRES 0.950 PERCENT 
TOTAL 16234.1 ACRES 
PROGRESS REPORT 
ON 
RESEARCH PROJECT A-1956 
DATE: 	 March 15, 1978 
SPONSORS: 	 Georgia Department of Natural Resources 
and Department of Administrative Services 
AGREEMENT PERIOD: 	 2/18/77 through 10/15/77 
TYPE AGREEMENT: 
	
Fixed price research agreement and three 
amendments dated 6/23/77; Total amount is 
$76,000 
SIGNATURE DATE OF CONTRACT: 	June 23, 1977 
TO: 	 Bruce Rado, Ga. Department of Natural Resources 
FROM: 	Lawrie Jordan 
SUBJECT: 	Research Project A-1956 (Statewide Landsat Project) 
The following work has been completed and delivered to the sponsor 
or agency listed: 
• Statistics on the acreage & percentage of Land Cover Categories for 
all of the 198 water quality management units in the state (contract 
product reference B.1) - to D. N. R. 
• Black & White Land Cover Maps for each county in the Coosa Valley Area 
Planning & Development Commission region at an approximate scale of 
1" = 1 mile (product reference B.2) - to Coosa Valley APDC. 
• Statistics on land cover categories for each county of the Coosa Valley 
APDC (product reference B.3) - to Coosa Valley APDC. 
• Black & White Land Cover Maps for each county in the North Georgia APDC 
region (product reference B.4) - to North Ga. APDC. 
• Statistics on land cover categories within the North Georgia APDC, by 
county (product reference B.5) - to North Ga. APDC. 
• Statistics on the land cover categories for North Georgia APDC, 
aggregated by census sub-areas. There are 106 census sub-areas 
in the region. Statistics have been completed and sent for all sub-areas 
for which North Ga. APDC had previously furnished the required 
boundary information. However, North Ga. APDC had neglected to 
digitize boundaries for the census sub-areas for cities within 
the region. This information has only recently been furnished 
and is now being processed (product reference B.6) - to North Ga. APDC. 
• Land Cover statistics on the Fort Benning sub-area management 
regions (product reference B.8) - to Fort Benning. 
• Technical Improvement for Geo-referencing to all Landsat scenes 
(contract amendment #1 of 3). 
The digitizing of all watershed boundaries (contract amendment 
3 of 3) has of course been completed for some time. 
The following work is in progress or will begin shortly: 
• Color land cover map of the Fort Benning area (product reference B.7). 
• Film recorded 4" x 5" reproducible negative(s) for each of the Geo-
referenced Landsat scenes. 
• Land cover maps and statistics for the remaining counties in Georgia 
(product reference B.9 and B.10). 
The classification of an additional Landsat scene for Summer, 1977 
(contract amendment #2 of 3) has not yet begun since the tapes for 
the scene which was ordered have not been received, as yet, from the 
Eros Data Center. 
2 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
ELECTROMAGNETICS LABORATORY 
	
August 18, 1978 
TRANSMITTAL  
TO: 	Bruce Rado 
FROM: 	Lawrie Jordan b5,1 
SUBJECT: 	A-1956 Landsat Products 
ENCLOSURE: One (1) digitally recorded positive and negative trans-
parency (4" x 5") each for scenes "Georgia 6" and 
Georgia "13". 
•Two (2) digitally recorded positive and negative trans-
parencies each for scenes "Georgia 10" and "Georgia 14", 
one pair showing an emphasis on marsh conditions, and 
one pair showing emphasis on river swamps. 
-Total number of transparencies enclosed is twelve (12). 
The color code represents the standard State-wide land 
cover classification scheme. The remaining scenes (1, 3, 
7, 11, and 12) will be processed as soon as we complete 
system hardware diagnostics. We will deliver them upon 
receipt and inspection. If you have any questions, do 
not hesitate to call me. 
/dgw 
An Equal Employment/Education Opportunity Institution 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
ELECTROMAGNETICS LABORATORY 
	 January 16, 1979 
TRANSMITTAL: 
TO: 	Bruce Rado, 
FROM: 	Lawrie Jordan NR 
SUBJECT: 	Research Project A-1956 
Enclosed under separate cover are all remaining products for research 
project A-1956 and amendments. These include the appropriate slides of 
raw & classified Landsat data, enlargements, data base inventory and 
analysis slides & enlargements, classified Landsat images of several 
counties, and the state-wide classification scheme. 
It is my understanding that you were previously invoiced for a 
portion of these products. According to my discussion with Bill Borchert 
of Georgia Tech, that invoice should now be paid. You will also receive 
another invoice for the remaining balance of the project as amended. 
If you have any questions regarding this, do not hesitate to call me. 
LEJ/dgw 
cc: J. W. Dees 
R. G. Shackelford 
Aoto Lab 
An Equal Employment/Education Opportunity Institution 
